Amendments To The Claims 

In the Claims 

Original claims 1-11 were canceled in the Reissue application that is the 
parent to this application. They are presented herebelow with brackets. Claims 
12-46 were previously canceled by the Preliminary Amendment, filed January 10, 
2001, with this Reissue Continuation Application. Claims 47-126 were presented 
through the Preliminary Amendment, filed January 10, 2001. Please now cancel 
claims 47-126, without prejudice, and add new claims 127-195, as follows: 

[1 . A system for efficiently charging and discharging a capacitive load from 
a single voltage source of a first potential consisting of: 

a first switch for selectively charging the load; 

a second switch for selectively discharging the load; 

plural capacitive elements; and 

switch means for selectively connecting each of the capacitive 
elements to the capacitive load to gradually charge or discharge the 
capacitive load.] 

[2. The invention of claim 1 wherein said switch means includes plural 
third switches connected between said capacitive elements and said load.] 

[3. The invention of claim 2 wherein said switch means includes 
means for selectively activating the first, second and third switches.] 

[4. The invention of claim 3 wherein the capacitive load has a first 
terminal connected to the first switch and a second terminal connected to a 
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source of a second potential.] 

[5. The invention of claim 4 wherein the second switch has a first 
terminal connected to the first terminal of the load and a second terminal 
connected to said source of a second potential.] 

[6. The invention of claim 5 wherein each of the third switches has a 
first terminal connected to the first terminal of the load and a second terminal 
connected to a first terminal of an associated one of the plural capacitive 
elements.] 

[7. The invention of claim 6 wherein the means for selectively 
activating the first, second and third switches includes a finite state machine.] 

[8. The invention of claim 7 wherein the finite state machine is 
designed to receive a clock signal and an input signal and provide selective 
activation signals for the first, second and third switches in response thereto.] 

[9. The invention of claim 8 wherein a second terminal of each of the 
plural capacitive elements is connected to said source of a second potential.] 

[10. The invention of claim 9 wherein each of the capacitive elements 
has a capacitance which is at least an order of magnitude greater than the 
capacitance of the load.] 

[11. A method for efficiently charging and discharging a capacitive load 
from a single voltage source including the steps of: 

providing a first switch for selectively connecting the voltage source 

to the load; 

providing a second switch for selectively providing a short across 
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the load; 

providing plural capacitive elements; 

providing plural third switches for selectively connecting each of the 
capacitive elements to the capacitive load; and 

selectively activating the first, second and third switches to 
grad^y_charqe or discharoe the capacitiveJ.o.acLL 



|^12^ 126. (CanceledTj 



j-£7. An - a pp a r atus - for dr i v i ng a-caeaciti^eJQad^QBf npr i s i ng ; 
a voltage source; and 
a switch network, 

wherein the switch network is operabt^to electrically connect the 
capacitive load and the voltage sou rce^tod rive the load to a first voltage 
level and 

wherein the switcbHletwork is further operable to electrically 
connect the capacitr^eToad and a capacitive storage system, andwherein 
when the caa^citive storage system and the capacitive load are 
electrjjg^fly^connected by the switch network, a voltage level ofthe 
jgjj pan\ri\t* Qto aqe-systeffUeo ds - to se lf stab il iz e to a sooond vo l togo l ovo l. 

128. An apparatus as claimed in claim 127, wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element. 

129. An apparatus as claimed in claim 127, wherein the capacitive 
storage system comprises a plurality of capacitive elements. 

130. An apparatus as claimed in claim 127, wherein when the capacitive 
storage system and the capacitive load are electrically connected by the switch 
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network, the capacitive storage system and the capacitive load are electrically 
floating. 

131 . An apparatus as claimed in claim 127. wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element, and wherein when the capacitive 
storage system and the capacitive load are electrically connected bv the switch 
network, the first and second capacitive elements are electrically connected in 
parallel. 

132. An apparatus as claimed in claim 127, wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element, and wherein when the capacitive 
storage system and the capacitive load are electrically connected bv the switch 
network, the first and second capacitive elements are electrically connected such 
that a first terminal of the first capacitive element is electrically connected to a 
first terminal of the second capacitive element and a second terminal of the first 
capacitive element and a second terminal of the second capacitive element are 
electrically connected to a common potential. 

133. An apparatus as claimed in claim 127. wherein the switch network 
comprises a plurality of switching elements. 

134. An apparatus as claimed in claim 127. wherein the switch network 
comprises a plurality of MPS transistors. 

135. An apparatus as claimed in claim 127. wherein a capacitance of 
the capacitive storage system is larger than a capacitance of the capacitive load. 

136. An apparatus as claimed in claim 127. wherein a capacitance of the 
capacitive storage system is an order of magnitude larger than a capacitance of 

. the capacitive load. 
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137. An apparatus as claimed in claim 127, wherein the apparatus is a 

driver. 

138. An apparatus as claimed in claim 127, wherein the switch network 
is further operable to electrically connect the capacitive load and the voltage 
source to drive the capacitive load to a third voltage level, wherein when the 
capacitive storage system and the capacitive load are electrically connected by 
the switch network, the capacitive load settles at a second voltage level between 
the first and third voltage levels, and wherein during operation of the apparatus, 
the capacitive load is first driven to the first voltage, then subseguently settles at 
the second voltage level, and then is subseguently driven to the third voltage 
level. 



1 39 . An apparatu s comprioin qr 

a capacitive load; 
a voltage source; 
a switch network; and 
a capacitive storage system, 
wherein the switch network is op^fible to electrically connect the 

capacitive load and the voltage soafce^to drive the load to a first voltage 
level, and 

wherein the switefii network is further operable to electrically 
connect the capaeifive load and the capacitive storage system, and 
wherein whetfthe capacitive storage system and the capacitive load are 
electrje^ily connected by the switch network, a voltage level of the 
g^p ac i t i ve st o ra g e system tends to s el f s tab ili z e to a cocond vo l tago l ov el 

140. An apparatus as claimed in claim 139. wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element. 
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141 . An apparatus as claimed in claim 139, wherein the capacitive 
storage system comprises a plurality of capacitive elements. 

142. An apparatus as claimed in claim 139, wherein when the capacitive 
storage system and the capacitive load are electrically connected by the switch 
network, the capacitive storage system and the capacitive load are electrically 
floating. 

143. An apparatus as claimed in claim 139. wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element, and wherein when the capacitive 
storage system and the capacitive load are electrically connected by the switch 
network, the first and second capacitive elements are electrically connected in 
parallel. 

144. An apparatus as claimed in claim 139, wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element, and wherein when the capacitive 
storage system and the capacitive load are electrically connected by the switch 
network, the first and second capacitive elements are electrically connected such 
that a first terminal of the first capacitive element is electrically connected to a 
first terminal of the second capacitive element and a second terminal of the first 
capacitive element and a second terminal of the second capacitive element are 
electrically connected to a common potential- 
's. An apparatus as claimed in claim 139. wherein the switch network 

comprises a plurality of switching elements. 

146. An apparatus as claimed in claim 139. wherein the switch network 
comprises a plurality of MPS transistors. 
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147. An apparatus as claimed in claim 139, wherein a capacitance of 
the capacitive storage system is larger than a capacitance of the capacitive load. 

148. An apparatus as claimed in claim 139, wherein a capacitance of the 
capacitive storage system is an order of magnitude larger than a capacitance of 
the capacitive load. 

149. An apparatus as claimed in claim 139, wherein the switch network 
is further operable to electrically connect the capacitive load and the voltage 
source to drive the capacitive load to a third voltage level, wherein when the 
capacitive storage system and the capacitive load are electrically connected by 
the switch network, the capacitive load settles at a second voltage level between 
the first and third voltage levels, and wherein during operation of the apparatus, 
the capacitive load is first driven to the first voltage, then subseouentlv settles at 
the second voltage level, and then is subseguentlv driven to the third voltage 
level. 

160. An apparatu s for dr i v i ng a capac i t i ve l oad, compr i s i ng ; 
a voltage source; and 
a switch network, 

wherein the switch network is operable tp^Iectrically connect the 
capacitive load and the voltage source to^dnve the load to a first voltage 
level, and 

wherein the switch iaetiA?ork is further operable to electrically 
connect the capacitiyeload and a capacitive storage system, and wherein 
when the c^adtive storage system and the capacitive load are 
electrjcarflv connected by the switch network, the capacitive storage 
jB ^tem i s e l ectr i ca ll y i so l ated from th e vo l tago sourco. 
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151 . An apparatus as claimed in claim 150, wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element. 

152. An apparatus as claimed in claim 150. wherein the capacitive 
storage system comprises a plurality of capacitive elements. 

1 53. An apparatus as claimed in claim 1 50. wherein when the capacitive 
storage system and the capacitive load are electrically connected bv the switch 
network, the capacitive storage system and the capacitive load are electrically 
floating. 

154. An apparatus as claimed in claim 150. wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element, and wherein when the capacitive 
storage system and the capacitive load are electrically connected bv the switch 
network, the first and second capacitive elements are electrically connected in 
parallel. 

155. An apparatus as claimed in claim 150. wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element, and wherein when the capacitive 
storage system and the capacitive load are electrically connected bv the switch 
network, the first and second capacitive elements are electrically connected such 
that a first terminal of the first capacitive element is electrically connected to a 
first terminal of the second capacitive element and a second terminal of the first 
capacitive element and a second terminal of the second capacitive element are 
electrically connected to a common potential. 

156. An apparatus as claimed in claim 150. wherein the switch network 
comprises a plurality of switching elements. 
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157. An apparatus as claimed in claim 150, wherein the switch network 
comprises a plurality of MPS transistors. 

158. An apparatus as claimed in claim 150, wherein a capacitance of 
the capacitive storage system is larger than a capacitance of the capacitive load. 

159. An apparatus as claimed in claim 150 f wherein a capacitance of the 
capacitive storage system is an order of magnitude larger than a capacitance of 
the capacitive load. 

160. An apparatus as claimed in claim 150, wherein the apparatus is a 

driver. 

161 . An apparatus as claimed in claim 150, wherein the switch network 
is further operable to electrically connect the capacitive load and the voltage 
source to drive the capacitive load to a third voltage level, wherein when the 
capacitive storage system and the capacitive load are electrically connected by 
the switch network, the capacitive load settles at a second voltage level between 
the first and third voltage levels, and wherein during operation of the apparatus, 
the capacitive load is first driven to the first voltage, then subseguentlv settles at 
the second voltage level, and then is subseguentlv driven to the third voltage 
level. 

t 02. An appafatos- compr i s i ng : —pA 

a capacitive load; 

a voltage source; 

a switch network; and 

a capacitive storage systefnT 

wherein the swrtd^network is operable to electrically connect the 
capacitive JoacTand the voltage source to drive the load to a first voltage 
lev^r^nd^ 
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wherein the switch network is further operable toelectfrcglfv 
connect the capacitive load and the cap^ti^stgraqesvstem. and 
wherein when the capacitive stofarSeTsystem and the capacitive load are 
electrically ^ruieetea^vthe switch network, the capacitive storage 
SM sfrnT^K^^ from tho voltage oouroc r. 

163. An apparatus as claimed in claim 162. wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element. 

164. An apparatus as claimed in claim 162. wherein the capacitive 
storage system comprises a plurality of capacitive elements. 

165. An apparatus as claimed in claim 162. wherein when the capacitive 
storage system and the capacitive load are electrically connected by the switch 
network, the capacitive storage system and the capacitive load are electrically 
floating. 



166. An apparatus as claimed in claim 162, wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element, and wherein when the capacitive 
storage system and the capacitive load are electrically connected by the switch 
network, the first and second capacitive elements are electrically connected in 
parallel. 

167. An apparatus as claimed in claim 162. wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element, and wherein when the capacitive 
storage system and the capacitive load are electrically connected by the switch 
network, the first and second capacitive elements are electrically connected such 
that a first terminal of the first capacitive element is electrically connected to a 
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first terminal of the second capacitive element and a second terminal of the first 
capacitive element and a second terminal of the second capacitive element are 
electrically connected to a common potential. 

168. An apparatus as claimed in claim 162, wherein the switch network 
comprises a plurality of switching elements. 

169. An apparatus as claimed in claim 162, wherein the switch network 
comprises a plurality of MPS transistors. 

170. An apparatus as claimed in claim 162, wherein a capacitance of 
the capacitive storage system is larger than a capacitance of the capacitive load. 

171 . An apparatus as claimed in claim 162, wherein a capacitance of the 
capacitive storage system is an order of magnitude larger than a capacitance of 
the capacitive load. 

172. An apparatus as claimed in claim 162, wherein the switch network 
is further operable to electrically connect the capacitive load and the voltage 
source to drive the capacitive load to a third voltage level, wherein when the 
capacitive storage system and the capacitive load are electrically connected by 
the switch network, the capacitive load settles at a second voltage level between 
the first and third voltage levels, and wherein during operation of the apparatus, 
the capacitive load is first driven to the first voltage, then subseouentlv settles at 
the second voltage level, and then is subseguently driven to the third voltage 
level. 

4^3. An apparatus for dr i v i ng a capacit i v e l oad, oor^r i sipq - : - 

a voltage source; and 

a switjja^etwPFKT" 
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wherein the switch network is operable to electricall^cdnnect the 
capacitive load and the voltage source to drive theJe^cTto a first voltage 
level, and 

wherein the switch networkxt^lurther operable to electrically 
connect the capacitive loa&^lnda capacitive storage system, and wherein 
when the cap^itiv^storage system and the capacitive load are 
electricaik^connected by the switch network, the capacitive storage 
system a gd-the-capa c i tiv e l oad aro oloctr i oal l v float i n g, 

174. An apparatus as claimed in claim 173. wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element. 

175. An apparatus as claimed in claim 173. wherein the capacitive 
storage system comprises a plurality of capacitive elements. 

176. An apparatus as claimed in claim 173. wherein when the capacitive 
storage system and the capacitive load are electrically connected by the switch 
network, the capacitive storage system and the capacitive load are electrically 
disconnected from the voltage source. 

177. An apparatus as claimed in claim 173. wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element, and wherein when the capacitive 
storage system and the capacitive load are electrically connected bv the switch 
network, the first and second capacitive elements are electrically connected in 
parallel. 

178. An apparatus as claimed in claim 173. wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element, and wherein when the capacitive 
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storage system and the capacitive load are electrically connected by the switch 
network, the first and second capacitive elements are electrically connected such 
that a first terminal of the first capacitive element is electrically connected to a 
first terminal of the second capacitive element and a second terminal of the first 
capacitive element and a second terminal of the second capacitive element are 
electrically connected to a common potential. 

179. An apparatus as claimed in claim 173. wherein the switch network 
comprises a plurality of switching elements. 

180. An apparatus as claimed in claim 173, wherein the switch network 
comprises a plurality of MPS transistors. 

181 . An apparatus as claimed in claim 173. wherein a capacitance of 
the capacitive storage system is larger than a capacitance of the capacitive load. 

182. An apparatus as claimed in claim 173. wherein a capacitance of the 
capacitive storage system is an order of magnitude larger than a capacitance of 
the capacitive load. 

183. An apparatus as claimed in claim 173, wherein the apparatus is a 

driver. 

184. An apparatus as claimed in claim 173, wherein the switch network 
is further operable to electrically connect the capacitive load and the voltage 
source to drive the capacitive load to a third voltage level, wherein when the 
capacitive storage system and the capacitive load are electrically connected by 
the switch network, the capacitive load settles at a second voltage level between 
the first and third voltage levels, and wherein during operation of the apparatus, 
the capacitive load is first driven to the first voltage, then subseouentlv settles at 
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the second voltage level, and then is subsequently driven to the third voltage 
level. 

1 85 i An apparatuG oompr i o i ng r — 
a capacitive load; 
a voltage source; 
a switch network; and 
a capacitive storage system, 

wherein the switch network is inferable to electrically connect the 
capacitive load and the voltage^durce to drive the load to a first voltage 
level, and 

wherein the switch network is further operable to electrically 
connect the capacitive load and the capacitive storage system, and 
wherein wJ^rTthe capacitive storage system and the capacitive load are 
electrically connected by the switch network, the capacitive storage 
Ast e rn and the c a pac i t i ve l oad a r e e l ect ri ca ll y float i ng 

186. An apparatus as claimed in claim 185, wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element. 

187. An apparatus as claimed in claim 185, wherein the capacitive 
storage system comprises a plurality of capacitive elements. 

188. An apparatus as claimed in claim 185, wherein when the capacitive 
storage system and the capacitive load are electrically connected by the switch 
network, the capacitive storage system and the capacitive load are electrically 
disconnected from the voltage source. 

189. An apparatus as claimed in claim 185, wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
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comprises a second capacitive element, and wherein when the capacitive 
storage system and the capacitive load are electrically connected by the switch 
network, the first and second capacitive elements are electrically connected in 
parallel. 

190. An apparatus as claimed in claim 185. wherein the capacitive load 
comprises a first capacitive element and the capacitive storage system 
comprises a second capacitive element, and wherein when the capacitive 
storage system and the capacitive load are electrically connected by the switch 
network, the first and second capacitive elements are electrically connected such 
that a first terminal of the first capacitive element is electrically connected to a 
first terminal of the second capacitive element and a second terminal of the first 
capacitive element and a second terminal of the second capacitive element are 
electrically connected to a common potential. 

191 . An apparatus as claimed in claim 185, wherein the switch network 
comprises a plurality of switching elements. 

192. An apparatus as claimed in claim 185, wherein the switch network 
comprises a plurality of MPS transistors. 

193. An apparatus as claimed in claim 185, wherein a capacitance of 
the capacitive storage system is larger than a capacitance of the capacitive load. 

194. An apparatus as claimed in claim 185, wherein a capacitance of the 
capacitive storage system is an order of magnitude larger than a capacitance of 
the capacitive load. 

195. An apparatus as claimed in claim 185, wherein the switch network 
is further operable to electrically connect the capacitive load and the voltage 
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source to drive the capacitive load to a third voltage level wherein when the 
capacitive storage system and the capacitive load are electrically connected by 
the switch network, the capacitive load settles at a second voltage level between 
the first and third voltage levels, and wherein during operation of the apparatus, 
the capacitive load is first driven to the first voltage, then subseguently settles at 
the second voltage level, and then is subseguentlv driven to the third voltage 
level. 
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